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(54) SUPERFINE FLUID JET DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form superfine droplet by using a maxwell 
force or the like in an area which has not been conventionally tried as a 
non-dischargeable one. 

SOLUTION: This superfine fluid jet device is configured by arranging a 
board in the proximity of the top end of a nozzle with a superfine diameter 
to which a solution is supplied, and applying an arbitrary waveform voltage 
to the solution in the nozzle to discharge fluid droplet with a superfine 
diameter to the surface of the board. This superfine fluid jet device is 
constituted of a nozzle where electric field intensity in the neighborhood of 
the top end of the nozzle following the diameter reduction of the nozzle is 
made sufficiently larger than an electric field acting between the nozzle and 
the board. Thus, it is possible to use a maxwell stress and electro-wetting 
effects, and to reduce a conductance by reducing the diameter of the 
nozzle, and to increase the controllability of a charging output by a voltage. 
Also, it is possible to sharply increase landing precision by using the 
relaxation of evaporation by electric charge liquid droplet and the 
acceleration of the liquid droplet by an electric field. 
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$8, #1 2 0 0 0 - 1 2 7 4 1 0 , #12001-88306 /<£ if) 

51? CO ^ ® ® 91 W. 4 y ? V s a; y h Jj 5t it , m M ^ * ft ^ £ 5£ tt £ f Ij ffl L T 1^ 3 o PI 

1 ic r */*■*-. -«*»0D t , 3? ffi f£JH 

t-5l^m^/5S^BS:^^^(cL, % # * co $ ft & IJ£ ih ( If fi S £ * H it ) „ C©#f SB 
, yX/i.fch«ttlgi6*IWrr»^ixS3a-|ft-t-4«««7)|llJi::«BEVSr3IJDLfci#l=** 

tsitE 0 tt§. - ©^©sfififiicB, ife 11 fi'j 1 m< r t & »\ m t? , & x n z 20 

*l S . '(«!*.«, Pifcfll^flHR^d, ft" 1 7 JB 4 1 9 8 8^, p. 185-193) 

[ft 1 ] 




(1) 

y : * Si Sfi ?1 ( N / m ) , £ 0 : * £ CD fS 8 ^ (F/m) , E 0 : * # cO 3i £ ( 
V / m ) "C * „ /X/Hd ( m ) «S , lc/2 ( m ) iH'l^ftiA. J* « H: S i b * 

[ft 2 ] 

2 £ 0 £ 0 2 



(2) 

rc-e, e 0 »4¥ff¥S*ffi£ufc»-e-w«ff»* cv/m) T, y x/u t ^aamiwE 40 

PI£h (m) , </ X^iippjp-f 5€JI£Vi: L-T 

[ft 3 ] 




(3) 



[» 4 ] 



(8) 
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(4) 

L o S*C#x.*-eii, S # 9* « It , / X ;H: ft! 7JP t 5 1 EE £ , / X A< £ tt ft 18 fti HO © 
E * X * £ 5 0 i co tz ft , / * ;p [i co m '> !t , i± tti 1- & H ft tt # 5fi If © it 7JP # S fit * ft 
S o ffi*w»«»5ia!-CV^i>*yH-*5tt5, ft M W ft » f£ * ft- * h X t± ft X # L X 
*5t, mmttifi y :20 mN • m, «^3igE:10 7 V/it)£ L X , $ t 5 £ 1 o i± , 140 

n m ir ft 5 „ -T ft fc> *> PS # 7 * /V S £ L T 70 M m £ ^ 5 lit # # 5> ft 5 , f ft *> » ± 3fi © 

* ft K X (4 1 0 7 V/mW M * ff * ffl l> T / X A* « # E tS 70 *t m « W EE * Bl *P 

L T Sil ift !- 7 = * $ * & M f& £ -Br 5 ft £ © M S £ £ ft v N PR 9 < -Y t> 
f\ I?- B 51 5 1 ! > ^ v 5 y h It J& St L ft V> £ # A. b ft X ^ 7b „ 1" ft *> , » ffl 7 X ;p £ 
IK «] II EE co fg It EE ft it W\ ± L ft ^ iS M £ ^ x. h ft X V> fc „ r <D fc ft , £f Jfcfg « EE lb co & 

itLttt, #fi«i*;x*i mi \c ia s l , / x *j- [6] ig & bh co m m % m « -r S r £ X 

fg m J± -ft: * fi 5 * *£ ft £ #t fj ft X £ 7t . 

[ 0 0 0 6 ] 

* 35 X (± . IflSlf^^^-zxy h # ^ \£ *3 ^ X * fc -f y X /KO & #ij €r # # $ L , 

[a 5 1 



[16] 



(5) 



(6) 



(7) 

£ ^ 5 ffi lit tti ^ "I fil £ L X M ^ ft X ^ ft ^ o M « 1- & ^ X , ^ ^ ^7 31 a- ^ 4' £ 4- 

w ffl -r s r £ x s » m m m * )* -f « -r £ * b w £ -r 2. „ 

[ 0 0 0 7] 

ft fl£ W t (4 , 

( 1 ) y X" /J^ ^ {t !r # / X/VftSjJi^XWtt#i»S^s 7 X /u £ £ RS !;:«<« # 
y 7- y ^ ( El ectrowett ing) » % & ffl L fc j£ tK «H St # *■? * y MS C ft ftt -f 5 - £ * 




(9) 
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( 2 ) y x © /M$ it # v , m ® m. e © fa t & a s „ 

( 3 ) / X A< (75 <h ffi jt /£ if \C J; 9 * Kg ift fci £ iS * 1 0 " 1 0 m 3 / s © {& n > ^ y * > X 
711 ffi M (c Si ft 5 0 

(5) igiiS?pJS^Sr%ii; LfcftSifi#£#n^ r i (c «t 5 , y X/uS E *s !t 5 * - x 

[ 0 0 0 8 ] 

±HBftSrS^i"St». *SKnIMl*y^ y hgf li, 8? iR fl< # l& $ *i 5 fi » » 
fl © / X /KZ) 5fe * ifi m U T £ £ * IB K I" 5 t itl:, mi E / X /u- © & Jft t ft St ft ff? « 

j± * pp jo l x ffi 35 s ts * e m « so s © if ^ ?a & pi-, tb -r a m ft m * * s> ^ ? hsti^ 

^-C> ;X/Kf)SHrO. 0 1 W m~25MmiL. y X A- ft » i- * ff X 5 * * ® # ffi 

»ife5:t!a'5, si jjo x -a w e * e « e ft: l fc r t & # m t x 5 0 

*i«cfiiai«(*^i-7 hSE«> ; iffe & «■ t-iSL, y x a- {its 

ffi * # A *> 5 ^ it / v * M Jt L fc C i & W m t X 5 o 

s fc , &mw<Dffl.fflLmw&v =. y vmmti , y x ^ £ * ^ ie s w -e l , ;x/^i:i 20 

ffi * p A h 5 ^ i± y y#IlSt5 i i t y X ;U © ?MI \£ B ffi Sr $ it i <t & # a t 1" 5 
S fc , *8«oailJlf#^i?l'!litt, y X ;> £ .# 7 X ft © W iisffi * + t" y ]} - f - =. - 

* , ft » St * ^ ^ y hSi H'f± s finyy^y?«IK^/X;H:gItS 
, * fc f± J X ^ g # * {ft a > y 9 9 v ^ © ff0 *c L fc r k * m m t -f 5 . 

M%W<nmWW%LWi> * v Mfillfi, X tS Sr « *tt M » 4 fc (± KM i "9 JB 

4 fc , * « © e « is wit * v> i v v m e f± , y x ^ i s ^ t © gp. m ^ 5 0 0 p. m w k r- * 

S:i4itft>t5.. 30 

* *: , ^^SMoueWiWlStWt^iyhSHH:, ft *fcli*6«t ft CSS* ^ ^~ - i' 

* fc . * n © ffi ft m m w- i> = y h g b (± , y x /l- © § e t % n m -t 5 i 0 1 1 ± 

*«i«gisi**^xyHB f± , j /v m ffi 4 & (± j x /v ^ mi « s t ft s * 

t# '* E 4r PP iJP -t 5 r i: &#S!:t5„ 

*fc» * Bj^ © M fflt *ffl St * s> * f h $1 [1 fi , ft * ifi m tt E * * 4 1 5 ft M ft Q E B 4 £ 

5 fc . *8!fl©8M}t*^iyHltt, PP t" 5 ft ft ifi J& m E Sr IS v^t t L fc c t 4r # 
SJrtS. 40 

* fc » *%5l3Wi8»ttSIE#^*yhSillH:, PP M f 5 ft * ifi ft} M E «r '< * & ft t L r 

Sfc. ^«Hj^ ©iga^iiSfls v 5 --c y b^fttt. PPjjflX 5 ftftififf^E A a t Lt Z t 

* its. 

* s *: ?§ © ffi « sa m * V s a. v hmm f± s y x ;u m pp jh t^tf ,& ifi ^ s e 

I * 1 5 ] 




50 



(10) 
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(15) 

1 * k e * © a * » we # s> * y nt. 

fc fc L , y : git ft: © * ffi 3S # ( N / m ) , £ 0 : S^Oll* ( F / m ) , d : J ;* ;U iff 
ft (m) , h: / X ;w - £ ffi HQ SE ffi ( m ) , k : / X Jl< B V; iz. <S ft i~ 5 tt ®1 £ » ( 1 . 5<k<8 

,B)it5. 

s fc , *ftm<nmmmm»v : ^ y h muiz. en tjh -t- a f£ S; & ^ n e ^ 5 0 0 vjy. k t- & * 10 

* fc » * « W © @ » Ml Sit ft ^ ^ ^ h IS B (1 s / /i^ t S RB © S6 Hf «r — ae ic f" 5 t fc t 
P|l in -f <5 ff ,E i£ Jf? S £ $ij m t £ ~ fc <t "9 S « 'ffl '& © M ft: m ; M <r> n± tB * *U «l i" S J; 5 
Lfcr fc ^MitS. 

* fc , ft: 3§ ^ © ig » Ml if ft ^ ^ >;/ g (4 , PP "f 5 ft s R Ittt^-'iCtS fc k h 

^/I'iSSIillinililtllltS^iiaJIflsSinitBiSrlWfltSi^KLtrti! 
W ft fc i" 5 . 

* fc, * 3§ W © J£ « il if ft i?^ v hStl±, y t Eisra cDBigtia J: WFflTJD-f S 

£ fc , ^IgSiOia *B 'eft ft ^-ty Hilt EP JJP + M£ S « K £ £ ift fc L , ffi H 20 
ft ft M © It ffi & M itSJ: 9tLt;}:«8H-5. 

* fc , #«W©lE»i»itf#i ? ^5'b£fttttt, etfflfW«l^fT5l»©»^)a5«£«!t4r, f = o / 

2 7C E 

T#3;h.5Hift**#sif#fcffli&* f t'liti: fc (" J; 'o - * y otmmw&ti 5 r. 
fc *#»iri-S. 

fc £ L , a : 'it ft © * ft * , £ : SfE ft: © it gg ft ^ fc 1" 5 „ 

4 fc , *!8Ww«»iNRat*^3iy UK B tt , l-'^^CioT n+. ffi -t" 5 « £ , 
[ft 2 0 ] 

30 



(2 0) 

li <t <: * ;£ -6 -i? ii" ® t « ± © a- * S A t £ PP mI -f i> z ^SlitS. 

fc fc L . e : St ft © W m * , a : W IS * ( S - m " 1 ) fc "f 3 „ 
£ fc , *%W<»M » » «fE ft S? ^ y h £ C tt , P5 ffi © if S§ t *5 if S it £ Q fl* » 
[119] 

* tjL{ kd r ) 

(19) 

X' % & il 3 © t ^ r , 12 fd ft Fh PP IIP tt# © i£ (v. U# K 3 fc 9 © »l * l 0 " 1 0 m 3 / s 
# T fc 5 J; 5 1 15 £ "f 5 r fc & *f St fc t 5 ft * il 1 U ^ L if * * 2 1 © ^ -f ft ^ 1 Jf {' 

m « nw at * = y hi. 

fc fc L > d : jftK ODES (m) , 77 : if ft © ft tt # ft > L : if S§ © ft S (m) > t 0 : Jt 
^©^ffl^-(F-m- 1 ),V:PP^P«l±(V), y:ifft©*[S'l^(N-m- 1 )^ 50 



(11) 
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k : it m * ft fc i" -6 o 

* fc . * a is © ia » » at ft t? * 
5 „ 

S fc , * IS m © fi a ft H£ * ^ * 

4 fc , * TS 93 © £ » ft it ft V 
0 s fc fit m E ?iJ of(Sl:,Hufc; 
*fc. 4^^@»ft'Sftft ^ 

* - v -. y^w^jSlcffl^fcr 

* t , * « w © is « ft m ft v = 

r fc &#@c fc t5„ 
4 fc s * W © ® ffi ft St ft ^ 
t5. 

Sfc. #fgPJ ©jffi«ft»iEft S^ji 

4 tz , * % w © ;H a f B m ft v- * 

4 fc , *»W©)8I«ttaE#2?3: 

4 fc . *»W©jB«*B8tE«:5? 3 : 

fits. 

4 fc , # 35 IH © ffi » ft irft ft = 
it5„ 

4fc, ft-%HJl©3I»Mft^ 
LTg}£©^iin&&fl1-3ri 
[ 0 0 0 9 ] 

( s ft * be <£- k *s 4 0 a # a st tu m m © j; m ) 

$ * ft * !f& fc g & S fc S It , K f J * IS T J; ft '> * p± ffl * « © # SS © fc ft © si m . 

* # * 4r ifi ft fc 3? t 5*5 Sr « ffl L fc © "0 W T I- id* ^ 5 . 

, it^d (*Kft*fcio^Ttt, It fcMr h ft i^ll 9 / X/b© ft M ^fti"= ) © J X/b 
t^itt-f y^^ftAL, » PR ¥• « « ft frb h © * * £ it ft B * * fc fc U )6 -f * . ~ 

0f + ^l3i;*t„ / 7: /u £ SB 93 fc 9$ Si $ ft 5 m « * y X % tit © * 1* SP 

CtftSiEtL, £1 T © 3; T ffi « W fc * $ ti 5 . 
[18] 

(8) 

Q: /X/VjfcJiaJfcfllfeiSftSftflr (C) x e 0 : * £ tt « * ( F • m _ 1 ) 
, f : K ffi © *l « * , h : yXyU-SfimiRli ( m ) , d : / X © iff. & ( m ) , V : / 

x/ncPpjn-taittiBfE ( v) -c&s. a : y x /u #t ft «t* fc m ft -f 5 tfc ftl S ft . 1-1 
. 5 fS Jf © (I Bl "9 s # fc d<< h © i ^ !i f£ 1 S Jf t ft 5 , 
[0010] 

4 fc . * ^ ^ J£ © ij ^ Jt S ^ © M # ft jf s *f © «F 4?- * o « « * Q ' 
t5h 



f ngs, bbs /> ^ - > © j* (* ffl ^ fc - t & m m fc 
?- fsii±, 4igaftffflEi^^-><o fc m ^ fc 

y h » fi (± , * - ^ ^ i- / f - =<• - 7' *5 J: t; ^- © fifr IE * ft b 

fc Sr «F m t 1" 5 0 

•y FStB, %. W S ir 7 5 ?MJ3itf-e © iffi IE f£ © ^ 

y h « (4 , ffi ^ ^ *s =t U« i © ftfr m fa © K E ft ^ fc W ^ fc 

■y h B fi , V— > y 7 r -- v ^ fc ffl ^ fc r t Sr W ft i 

y h ^ tt It . v Y i? a t" - X - t° U - g > fc ffl ^-fc 

y MS & fi , / X^SIttSLTT^f ^^yty? 

v h 3S 11 ti , Stfls»i£©)Kfi£fcfflV^fcifcS:»»fci-S. 
y hgitt, 7 X §r £ £ fc St L T #4 ft fc IS It -f 5 r fc * 

ybSitt, ^ h ^ ^ * -r v * s; * E « ffl L fc r fc * # 

-7 h 3£ g f± . £ ffi -h fc PVPi ^ y - ;V Sr x f > - H 
Sr «f » t -f 5 . 



(12) 
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I* 9 ] 

V 



(9) 

;:tk : ttMSSt*, / X A- m ft X I- £■ 9 * * S ^ 1 • 5 - 8 . 5 
f£)$ » & i: 9 , #<©J§-fr5fSSi%X.(bn5o (P. J. Birdseye and D. A. Smilh, S 
urfacc Science, 23 (1970) 198-210) 

^f§5¥-Wfcfe, R = d/2i:-T« 0 / X/PftS^^ifSR^T'igffitt-Y J X 

% d t Wi C ft *««rtto '5 ii!oTV>5«il:tiat5. 

y x a- 5t iffl © as fls ic m < j± * © ^ 7 v x & % s = sf, m-mmt£i±jj it, / x a- & as 93 
[ft 1 0 ] 



(10) 



(8). (9), (10) Sido=ltlSl 

[in] 



</' "W kd 2 

(11) 

[0011] 
1*12] 

' d 

(12) 

y : « ® s ;j , -c- * a . 

»««4AK± •) jSK * © Bfc ffl tf 5 jg r 5 * 11 , »«Wftyja«*E!S*Sr±lnI5*#ft©-C 
[ft 1 3 ] 

(13) 

FF. ;/j W M •(£ * 0 m i- 5 „ SIliHt, tR ( y = 72 mNra) ®|#fcSLt, >T L X h 5 
„ / X ;HC PP JP -f 5 IS J± * 7 0 0 V t L 7t * £ , / X A ([ g d # 2 5 ^ m *5 ^ t\ |J- « 



(13) 
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[& 1 4 ] 




(14) 

^B±fficoft1G.-«J±£-*j-;iS„ 1" ft to xt (7) itfS (14) ■ «t !9 , 
[ ft 1 5] 

k fK >v> M 

(15) 

#s , * f§ W co id If fS JJi i * 5 „ 
3= fc , •=& co t t co n± ffi JE A 4PI±, 
l*M 6 ] 

AF = P C -P J 

(16) 



[ « 1 7 1 




ft 5. 
[0012] 

fo 5 it g d co / X/HiJffL^ Wi ffi W ft S # 31 JS 1- J: o T Si ffi & ft * * fc i" * £ co sfc ffi l± t) 

L V (DikWii&m 5 (C, *fc6hfflffi#*EVc©«t#ttSrE 6 i^l".. 

gl 5 ri> 55 , B FJr M ft m # 5fi * It i o X th ffi * ft & ?i & f i§ V> J * ^ tt ffi ± PS # 2 5 M 

@ 6 CO f|- % X !4 , *T = 72mN/m!;|IMy = 2 0mN/iiii:M/tL, £ fc , k 
= 5 CO ft ft £ M £ L fc o 

- co 0 J: 9 , »illl>'*A'lcJ:imiK0*rf«i*Sr*I* + 5i» 6t ffi ^ € E (4 , / X ^ ffi 
CO « '>£ ft ^ ft T 5 * tfW b X h <0 . 7K y = 7 2 m N / m t *3 ^ X S X A- iff. g ^ 2 5 
m m © J§ 1% , st ffi El ^ S EE 14 ^ € h 7 0 0ViS-e«:iii*i>5. 
rco#«(4, ® 2 b Vc<Z> k £ <Q W bfrX & Z 0 '&j£<n9.%-izft-rz%x.1j. -f ft to h / 

x^\z&M\ + zn.i£kftfanmr£i<nWMfc£<>xfe%£fo&mn<ofr*n&Lfz®& x n 

, f 'hy X* !:45ttl\ nt ffl It & M ft it EF 14 « 1" 2 - U , JS FJf * * 3* Jt K ft g -f 
fi- 14* , » »l / X A- it It J; *j HI: ffi m J± © ft T ^ Wlt<C3, $ <b t , Hi: ffi I- g ft tt # *S If 
(4 , JS5 F!r W ft * + « * 5* S ft # i" * - i t ft 5 * , M l*] « * co ^ 4 14 & £ t tt ft ^ ft 
^ 0 f ft to t, . *f|6i«ffi**^-f^, ftlttfiSii'CtLttn^^ff^H^S^i 
ft 5 , K S « co a S J* # if -f o * fc , ff ^ » » fls ic *t l T 't PP * * ft 5 r i # m t ft 



(14) 
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5 o * fc % m m W ft ft * * » t J: 5 ^ * * ? * ^ & * © ft ffl !' i 5 ^ ^ * /b ^ fj # « * fi- 
fe fR ?S 14 , S f) * * ^ * - * # 4 £ ft . S o St 8 « ft tt , £ * ffi St !' 4 "J » * !' * © ft ai 

* ^ ^ - & £ 5 ^ , - * t? « 14 ffi « L T ^ 5 fe ft K , S«i<nWtii«l«*!J*«i<ii^ 
45, £<D«E»;j 3fiSA»t,roEl(lh^>fi-5tliaSria7l=^i-. H J; 5 M 6 

/^4±)c, r©««^«StSi / X;HW©EBti«jfi< ft s e if ft "9 , Hia # 

2 o n m si t x mm x h % „ 

[0013] 

( m /J> SK * © W « M » ) 

siaoti^s. ^s, nmm<n s xfr z.cn ; x^zmn mm q 

14 , Rif*JJi5. 



X X -X? n : « ft © Si tt # ISfc ( Pa • s ) , L : it ft ^ J X /V © ft £ ( m ) , d : SrC 8& 
fifo*,; X;KOH ( m ) , A P : J± ^ £ ( Pa) "C #> 3 „ h S i 3 , ttQU« jf Sg © ^ 
Sro4*»ctbWi-5fc*» trie « £ ffil PS i" 5 fc ft 1- tt , a»47X;noIffli5 * ft "t* & 2> 
o CI CD (18) & |x s (17) ft X * ft tz at 01 fl- A P 4r ft A L , * j£ £ U 5 . 



X © 5£ 14 , iS & d , ft $ L © y X /He I JE V & 51 *U L fe US* lc , / ^*i>E,«it«P 
•SftW*^* Lt^5. X©$^£, l8iiTt. ?HtfiL = 1 Omm, i) = l (mPa-s 
K 7 = 72 ( m N / m ) © {i & ffl V fc „ V / X A' © IS fl £ $t ft Sc » © ft /J < ft 5 0 M m 
t fS £ i" 5 o « E V £ & * IX SP L T i/> < t , f EV = 1 0 0 0 V tthU^PS^t 5„ 

© m m it , h 6 x t a? ^ ft at m h « n ffi s -r § » ^ » i # © / x ^ «b © »ft * ^ y w 

c*Jiirv^„ at m US ffi Ui v cia ± t? « * it s a & ^ ± ^ o x ^ « 0 r © * x ^ tt 
3S K f (4 , m S. & Vc «t o L h «r « fH ffli -f 5 r i f » /J> jft fi ^ # b ti * 9 ^ 
, ^ *l r- /T- $ n -5 H ?j t) 7- ;® $ ■ -5 4: o ic m m ± (4 ^ H (4 *T , # (c 10" 1 0 m 

3 /s KT»'Mffl*SliBIt*)5, * tz , &5S© / X^^Sffl LfcJf;-a-t 14, ^ ( 
14) -e 4- x 6 ti ■ fc J: 5 !x , JB/MilEisftt-st 5. c © fc ft , 5fe fr ft © J: "5 
ic , ES5 0 MmfU©;X;^ffll^PS0, 10" 1 0 m 3 /s ^ T © US 'M>± ffl*^ , l 
o o^v^TwiliifjUE^-rsxi^Wiix'^S, 

El ^ ?j .-9" 5 £ 9 !■' , lit % 2 5 // m © / X ^ © i# ^ 7 0 0 V EA T © M th € II T? S X s *3 

, is S 1 0 ^ m © y x ;u © « -g- .5 o o v jy, t r* t> ij «) "f fi x- h 5 , 

4 fc , Ml ^ m © y X ;b © j§ # 3 0 0 VflTttfil 1 I i i 5 ^ ^ S . 
[0014] 

jejl ± © % * (4 , & % tziM& x h 6 ft , mm tf6tznb\cit, xjyf-yyin&m 

•14 ^ h 5 o ^{^-tixfcBBL-Cifi^S. 

S as ^ 1- 4- S nl: tt (4 , / X >v i$b n IX is It 5 «S © ffi « /5 s £ * -C ^> 5 . * © jS * 14 M ® 



[* 1 8 ] 




(18) 



im i 9 ] 




(19) 



[820] 



(15) 
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(20) 

r ^ X- s £ : m to © Jt m m * , a : to © m m. m ( s • m - 1 ) -c *> s „ m to <o it m * * 

& 10, "fit * 4- 10" 6 S/« StiStSi, t = 1. 854x10" 5 seci ft 5 „ fcS^tt, EI # 
[ft 2 1 ] 10 




(21) 

fcfcs. r cofcj; 9 fe¥v*ja«*©*.j|L®s6{[sK:*j- itit & * x # -f n± m n * kt ti s 

[0015] 

( #s '<& m m !- J; -5 IS £ It fn ) 
« » « * -C tt , SSIA©^Sl:i •) , *)$LfcIiatCi:l«LtLS 5. r © * 

t^f, ^* Lfcigjisictev^r , &w.me>Mf$.i£Pti, mmm<r>mfs.zp<> t mm <omm 
* q £ ffl ^ r a T <r> M & 3t t5s j, 5 - i ifi & e, ^ r . 

[ft 2 2 ] 

M 'P 0 r 8^ 4 



(22) 

R : mfr^Sc ( J • mol ~ 1 • K ~ 1 ) , T : IjtfiS (K), p : « * © & SE (Kg/m 
3 ) , 7 : *fiKfj (mN/m) , q : ( C ) , M : & * © # ? * , r : j|K ffl 

M ( m ) T? *> « „ (22) jt^t^ftiS t, 
[123] 



(2 3) 40 

s & , (23) x ft m o ffi 9a ^ <b w & ^ ft ± 5 . fw ?s ft ft a » £ * u 

< ft a . r. to tc » « * & « j: 9 t t& *h ft fs A £ Hi m -r r t * n to t -r s * k m t & ^ x 
!4 , m m * m m nt m m r » « * * a c t w s *«wasi»^^e>t,sft*wc*)!9, w -< 

y^ttoflf TI-t3:tT\ J; '9 v 1 o ^ 3 o Id S ^ 5 o 3: r © # H ^ © fij tp ii 
s y X © o * n to m fa t tif^fos, 

[0016] 

(Electrowettingfc <fc SSH AfflfiT) 
a tl © ± K K * ft *: FB * L , *0±fc»TLfc»*itttt<&MfcttI£fcPPJP + ai:iRfti 50 
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•yf-jy? (Electrowetting) ?1 * i tt* ft X ^ 5 0 iOMtt, nM©*t^7!)- 
fl2 :|K fc *5 1/^ T $ !3 £ *> , h D 3r t f 7 !) - (Electrocpapillary) t Uf ( J tl 5 ^ i 

t * 5 . ii/? hn^xyr^^tliaSE/ji, PP *P H EE , #if 7 ^«)8R, 
ig )R © «i tt tt t co m fc a T © 1 & zl* h 5 „ 
[|24] 

(24) 

i 0 ■. M£<»mmm, * r ■. m&»<nmmm . t : *e » # w j? $ . d : ^^fyy 

- © & -C fc 3 o Ifltt Lt, 7k*%i-cr©ffiS:W-*L-C*S4, 5fe fT ft tUf ( # & US 3 

6 - 1 3 7 6 8 §Sf) OlMOf^^rHLT^Sh riS * 30000 Pa (0. 3%l£) fc 

■t- #* ft v > ^ * is © * £ s y x © ^ fiij fc m m % Wl it <b r. 1 fc «t ?> 3 o 55 j± ta s © a 

# S^ixSiH^ ri> o fc , i }l E i ?) > « ifffl y X £ ffl ^ fc & ft X fc J X iv % m f5 ~* © 

m fc co m » tt s z <v$i3k^ £ <o m^frizfifrft z a ;©Mii, m m # © m m ^ # ss ^ s 

if, * fc ^ w J$ $ *s & v^ S if SI ^ fc ft 3 „ * u y h o^f -y b'7 U -«illr#5/t»ttt,- 

m&r^\±m^&* ft lx &Lm%nw-t & & h % & i ■ » ft m » <¥ fc i ■ # ft * * a ? 7> a> 5 
» -a- , ia*o«ifta«#feii«. 

[0017] 

, y x'/HcPPJDtatEvt, y x ^ t *r 16] W. tt M © EE SI h r- ft * 5 1 -e tt ft < , y x 

, fjf fa ft 3£ « ft t . *^^W^-f-ajfS&^^^l-.'h$ft^>y^i?v^^J*-o-tT*fe 
3, ^LT, St* i #**/hSttt48^T + ^ v fc fflr It 5 r i Xh 5. fltSLti^»j|£ 
, £ « ft if' (73 m W. ft - ittti#«riE^lt5t, « * 7)5 fb * £ £ |r xt L it A (' * » "t 

S o 

r © * ic , i i « t tt y X /Hi f it ffl § I $ /j > f. 7 ^ * t f 7 !) - ot^5is, 
r ^t, pg )fe $ tt 5 t> co x tt ft 

[0018] 

BT, W i 5 * * © IS Sr H B5 ic * ^ # ftt ^ -i- « 0 

H 9 tt s * * m © X it © J12 ffi © - M h L r © m » *P0 ?ift * s? a: y h s m © (M W Br SB 0 ^ L 

fc © -e fc s „ 

Stlli, itSS«lo;X;u-e > ^ « *B ift « A X * 3g © fc * fc tt , f nyy^yy© 
« & / X >v 1 ifi « fc W tt 5 ^ , * fc tt y X ;b 1 Pt^lS^>^y^x«tCtt5 ^ 

5 z)s 5 0 i co ft » fc tt , ^f^^js^+tr^y-^ffat?**^, « « #j ft fc Ife tk *f 
B-T-fy^Lfc^t^flffcS. y x /[. i s-*'7^Sit5iitt, SlttKm 

ItoyX'^D.iiTJKi:, y X ;p © o S B# fc tt , y X ;v & % « # -f 5 - i fc £ <9 
, iLiV X;vS^ff4t*t5Ct, ptf 7 7> / x ;v © # ^ % f-/-^^ 0 ^tv^fcft 

fc , ^«**?sa<*ffi3R;jKJ:o-c±ir->i»ibL» y x ^ * fc t» e •& t 1 , o a <o © uc h 

fc ft h ft ^ r t , *3 J: W . a * ft * tt £ o fc ft , a y X ;u © S3 j£ ^ S A fe 5 d t 

m fc J: 5 o 

yx/utLt, sa»)#7x§ (Bp°»* : «s#?±t u y-ytGD- n £>t=n^ ^tf 

7 !) - ^ 7 - fc t ( 5 ^ ft L fc 0 SA^7^f *ffl^fcc ti:i !) , WT©J:5ftf]*7l s 

# tL fc „ ( 1 ) « 7 X *W > ^ fc ® L )g tb ^ t ^ fc » fc , -C > ^ © 7C tt 7)5 ^ ^ fc ft 
o fc 0 ( 2 ) W 7^ 7 * 7)* IS 7K 'tt X , ^ fJj 77* 7 7^ T) 5 ! «7k^T?fc5fc*fcy X /U ^5 fc *5 ^ 

r, 4 ©#4ffl«/j=!SW©7y 7 7fflftis.Stpi fch,, IffoitJUi'iDlf i 
ftofc. ( 3 ) M y x^fb/jswtg i fto fc 3 ( 4 ) +7>ft««W^*7)M# bftit. 
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[0019] 

j x ia m <d t m tt a , sj ft ± © Hi -a- & b o . o 1 ^ m 75s # * l < , * fc , yx/vsac 

h It fit tt , i4|;7PLt^iW^Ai s Sl6l'ilA^ K@5»*m/7:;ujllm K |ig A* 2 5 p. m 

"C *> 3 - t , *3 J; 0 , 0 5 * L JS Jfl W 4 ft » « i o t 4t ffl *# Sr » fc (O y 

X /U jit fl c?> _h pg tf 2 5^mffe5:H^25jm#i}tL<, 1 5 » m ft i »3 U 4 L V 

„ #fc, «Bftt*«ff* r t'«i*$: J: 9 $ * W lc fl| fll + S t!±, X X ;v li tt 0 . 0l~8 

4 fc , y X ;b l , *W?y-?~-7lzMt>-f, « tH to X fc J: v fl* hie £ tv 5 2 #c tc ^ 
9 - > ; X/vt-t^j 

yx/n £ $ JM± « & v-> x? 9 * £ u fc « , ; Xfr&nMk Lt|iJfflts:i:iitti^ 
a* b . y X/Hrtcii, 2»4MI ( * ^ t y|) &tSi Ltjf Ats. ft is, y 
^rtey7n-i«MLTai\ y x* i g#fc»«tt.*flt»/SL fci^cu 

* fc. y x i ft fc rt p± m i- -< * # 3 # 5£ * $ ti a . r © rr , ti2«, * w 3 t a s 
ji5i 5i:ffilt5. i£ « 3 fi , H * L ft o $ « is i>t #t ^ $ ft 5 „ 

yX/Htt, K^^ 4 J3 J;OV X;V? 7 y/5 C£ !) */^y-6 ttlt ttv. 

E .73 y/ iS ft ft V > j; 3 l:4ot^5, 
[ 0 0 2 0] 

7f±flE^WBES-e, E tl ffi 7 X si B $ ft fc JE 73 (4 E f- a - 7" 8 IrlLtyX/H £ 
x. ft 5 o 

. * 16 ?fl fc *3 if 5 E 7^ 3H 38 m E © & S'J 14 , ffE E * Ffl in 1" 5 r t X s fflt f$ «• 7 X ;W a-, fc # L W "T 

t»tnttfa^5;HK-n#, tf l 5 n > y y # >- 7 % m s l fc <o , ; Xfr\H<^<om 

/ X ;v -o t 0 © » 4 4 Jf t « ^ 5 fc ft II 1 1 f ^ r- * 2 0 sfc, $ ffi « [it It -5- 

SI « L fc 7 , ^=^ix®ii,J(i;tfitfe5o 4 fc , m E /> * t (4 +ti £ £ W (t 5 £ t 

[ 0 0 2 1 ] 

9 (± ^ v t° =l - * - X- h o , a v t° a - * - 9 yj> ib © et m ffi * tt , ft « ?S ® * 4 ^ * l o 
\cmbnm® z ti%„ 

ttg*If4Stl 0 J:'J«tLfctJ±tt, stffTvyi 1 *a L-C, t«2-.ifii 
?> tt 5 o yX;HrtOf i3l±, IfflffktJ: 5ffllt5„ 

7|t H tt © ffi 1' *s V x it , El 3 Si* L fc J; 5 ir y ^ A* 9c 4S fc M it 5 « <o % «f » * t , 
WlflIilfifc'fc»|ieSix6*fft^<nfliffl4:4»»i:i-S. r^fc*. 5tf?a»<»J:7fcStel3 

* fc £ £ % J* f* i 4 & $ * tt fc L fc D , r. ti b & ffi l 3 4 fc » * W. % W i 4 l;SE5r 
§1JP -f 5 S « ft f ft b *> , StRiaiLTieifctt©;*'?:***, *lfcF ft t" © 
X7 x ^ y y mm, t? v;^SS, ^»*SS4Jfiffli^:i#iRr«T;*5. 
*fc, ^ffi 2 - « en Jjp it e y 0 7 ^ , -7 << -r * (D ±r % b x t> A i^c 

[ 0 0 2 2 ] 

yX;n iSfil 3t»Sili, I3 7 fc^ Lfc «fc v fcifitttttf , iEVWi^*«*ASffl<fc 

ft, *pf*jsi4fa±i-5o - * . * ffi fc pa a <d h z> m m ±. t tt m -t- s ^ » , ss±©tniia 

£ y X;i-5feiffi t OTStt^jgtt 5 $ ftfc V -f 5 fc ft, *><5SS©EM!i4*&B-?*>3. 

« » J: V S IE ± w Dfl di * # JK i" 5 i, / X ?v i iSfi l 3 t wEMEtt 5 0 0/: mBTtfff 

* t < , K1S±(0iaia^'>*<#»»*«r«*$H-5»^iittl 0 0 umSkTtftti L-< 
, ^ fj fc , 3 0 ,u mHT# i 9 ffS 

5 fc , H ^ L ft ^ yjs , y X B 1$ ffl tc J; S 7 -1- - K v 9 'ffiij ffil ft ^ , yX/H^Sfi 

l 3 fc St L - £ fc -f&.o J: 5 fc S . 

4 fc , * ffi 1 3 , §ittitli»Mtt««fi**?-l4i;«|L-r«tltS±3tL 
r © J: 7 t' , * 3B M © ^ ft w JSJ ffi fc «fc i> m « *H ?5£ * i? = y h S ffl tt , « 3ft ^ ffi5 * ft fc ft , 

v /l- y x ^ f t tf® % x h 5 o 



(18) 



JP 2004-165587 A 2004. 6. 10 



^^Lfctct'^s, y x a- i © flj EE U fc tt ^ t& i 5 & m tt £> ft r *3 "9 . y * }$ i£ 3 

t (ft PbI fc IfrJ tP $ ftfc BE ^ 5| in $ ft 3 o ~ © ft fig 1 5 I W II , Electrowetting. 5b*S: 
(WKft5fcii)Otif*)5, ^ (2 4) filLtl^fci!, I ft lit 7^ y X^£#j& 
i" 5 te'jtftfc fl^ 5 r ©St&^ft < t tiElecLrowetting^d^ttS r 5il#^jl5. 

Li ! L, ^ % M « ^ fll X- tt , <t 9 « H ift fc ~ <ft « H ffl (ft T SO » -f 5 c t "C , eh tB ffl #P © 

A-l*jSj!2|iii, PP^P Sl± 3 0 0 V (ft J§fT , ij$30&E©Eleclro\veLling$ftfcft 3. - 
© E tt , lit ffi <ft fc ft fc tt , T + ft X ft 5 ^ flg co y X A- ft Jffi gn — (ft (tt- ^ (ft ,£ « # n£ 
^ & 9 , ieo«B«l«tt^J;!Jafcm»ftiJ«ia<Tirife-C*«. 
[ 0 0 2 4 ] 

HI 1 tt , * 3§ Bj] eft ^ Jfe <ft J£ II id *5 it 5 HI-, tti m & ffi E (ft / X A- & fife # ft £ ^ L fc <b (ft 1? ft 

<S„ »E ftiSffi fc L X , ^ y vffcfifc (I*) fim«t>"t-^ hSrffl^fctWT?, y XA--S 
fi HI EE K 1 0 0 n m eft $ # T 5 9JJ £ L fc t eft T* ft 3 „ « jffl 7 X * t 4 5 l; 1 ^ P± ft H #i * E 
#ITU ft M X 9 16 S i£ X PI: ffl rT i= 4' r. fc ^ m h fc ft o fc „ 
[ 0 0 2 5] 

in i 2i±, # % w (ft m tt » ^ si *3 w s t- k h e m ( t ac ?i * * t 1 r t & 

tb 6 „ ) (ft F-P JD ffl )Ji IS ^ tt * L. fc t © T- 5 o R1?l ; y N ?S -f * to *> J X ;u f5 ^ /J. $ < 

ft a fc tt m tm it; m m , -t- ft ^ % m » m j± eft \& r & m b & ic & ^ fc . h j: 9 b *» ft 

1 0 0 0 V^I±2^l:TI5fiiIt*»iffl/j^Ilt\ i$*gf ttt^tlf )Sa 

ft * # fe t . isidmSKfiyx^tji^fc'ift*, m a S cc t± 2 0 0 v ^ iz ± x {& t 

-t-a£^33FL^$b##S#fc;h,fc. - <ft ftH * tt , « SE eft Wk S X fo o fc {£ « « !± T % M 'Hi 
L , SiO/>Sft, 7 X ;Kft K « K .ft ;u T it It * Bft t * t eft X h 4 . 
[ 0 0 2 6] 

K y h ffi tt , « I' J: o t #J ft rI fig t? ft 5 „ 4 fc , fP ip * BE ^ ^ x <ft ;v x 0 M S + 5 
-i:r'tfpiJfPr*^5„ 11 3ttt, tM-^ h^r^y? i Ltffli/'t, 4 7 X;H 
lc L -C * K S: fr o fc ^ * Sr , HJ * K ^ hi t / X*S©ftH i Lt*lL tBtSt. 
r <ft 0 J; 19 , » m K >y h (ft Pn ^ ^ m I- tt , A-% J * ;v <ft S ffl ^ ^ ^ -e , y X./u« i I31S« 
ft 6 ^ tt i (ft fc 55- (ft - (ft K y h f- 4 X tt , #lfl^7 ^-^-^iltS : i 1: J: 91^1 

[ 0 0 2 7 ] 

(»^) 

± IE eft J: 5 ^ * * S H fc gg S © ft if © - W §r m W 1" 5 „ 

^HfSfttJ: 9 / * A' 1 © 5fe S U «t 9 tt fc {fc IK + 5 . * r "C » « 3 © et ffl Sr # S fc ~t 
Sfcftfc, fE^aiSS 7 Srffl^. EE73^---X8 it#7kffi^iJPx.i{gffi^y X^^tS)£^it 
SgtSi^tliti. r © © J± tl tt . y a/ co W: ft t' fc t ftx L , Ffl JP L ft < X 

hmt>K^m, wsisffwfiaxofi&^rjaisscwfiihfc^jft + aio. 1-1 MPagg-c 

ft § . ii SJ fc E ;j Sr W SP b fc # ^ . » tt y X Jt irffi ^ t, ^- - ^< - 7 b - j£ - "T ^ , J 
X^ff?^^r-^-^©fc»s «SH^©ft!ffl fc i 9 iflW*«EI4y X*JSK t if* & T fc 
*;vy-l-ia^^|e:Sltt5. r © fc ft , y X ft m # % © 1 # - o * 9 © IS H 

[ 0 0 2 8 ] 

ttfKJg«Si ot'ii, = yifa-^-9 ^^©litfflft-^fcS^VNTiiLit, /< ^ * *> <5 
^ tt 3S efi © i£ 5g © ffi ffi B ^ $ ft S c 

jm t . m m t>> a m © m ft * m fc t o r m m f 5 . 

ayfa-^-S*^© Hi: m •fp *tli-5v^-Cffi*jftJg3Siai*l 0 "C tt S « fa * 

J;-^jfi, f-i'vfe, m-&, z£^Sftif") B#tB»*fcW K©fifjfcfc*5^t 

, & kk © et m ^ to ft 3 „ 

*«Pl:W©*#tt, y X^£SfflEE« (D» PPiP^E©^^ (V) , FP flu ft E ft* fi fc (f) 
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®^H€tioP^tti9 . * ft. ? ft- h -5 - £ © * ft Sr m It -t r £ # c± ffl * ft £ Lt«B 
1:45, & IE if ft ^ • o co * ft 4: ft fc * ft v # -g- fill © /< 7 * - * - * £ H "f 5 ft 5 # ■* 5 

[ 0 0 2 9 ] 

r © « ^ sr 1 4 sr m^xm,m-f -a o 

£ -fat (ii co fc ft t (i, % ti ft ^ £ St ffl L ft V £ V> 9 * 5 -&© ffi^mif Ec^S 

i©B#*#n, **o*bk;j, ttttft if j; o r act* o r < 3 

ie t? , EcjiA t © p± ttj ffl n -c * 5 o # 's # ec w jl -t ft t> *> it w "bj is ft & a & ^ r 

, y X/ufiSB8lE« (l) i Pn*q*ff (v)rong fc&tr&itfJ© M£M**k P, * 

A- IB » Sr ffi » fc * . tt ffl ail « BE V & /h § < -t- « * a< ffl * 5 „ 

iS* IC . yX^**glBEItL«:ffl«lfcItU, W*P*F.VSr^*<Lfc»^. {E it R C * # ft 
tifiSofciLTt, = n -j- Vi m, X 5 # ffl ft £' 4 o T , 

^M'4fCLS5. * co fc ft JstSI-fc Bfc ffl 4# tt Sr # <S ft 1- (4, S W ft SE» ft o r k ft 

& «f f to 9 , ±ELfci9lciS?#*&«*JJ;VStRO|uli!liS:#J»-r5t/X^-*St«Eli 
(± 5 0 0 ^mCITMli5;i#iSU\ 

£ LT, ffi#«#S#i&Ec&«$J 3 <£ 5 > m/±VK V2, Sr 53 £ L B BE Sr *£l 
OliS^f, 2fK # ffi A co St m Sr M « i" 5 r k # W US T" *> 5 , 

U<li, ttl£Sr-S^LTiiRILK L2 Sr I! 1 4 © 4 5 t lk L ?e L , 11 5 O i 5 i-SilS: 
[ 0 0 3 0 ] 

m 1 6 14, *|SW<©**©^ffifc43tt5etUJHittBn:©/X^-ESIWI!Uil«St!fet^L 
tltfoi. r co -eaj -e f4 , ttaiiftHr^J-HW ( ) co m i- / -< - * h Sr ffl ^ t . 
/X;H*2 umi Lt, fij S U t „ BS J: D W 6 A»4 i ? I: . Bfc Hi ifetEtt, 7 X ^ - 
K S HQ HE Ml © 49 An !' ft V. i| + 5 . i © US ft , fflitt'SlOllISr 2 8 0 Vf ■ ffi f» o tc 
; X;v-SS^I6ilr 2 0 0 m^f> 5 0 0 ^ m^ti®)^*fei&, P± W F5 * S 

sr « m 5 fc * !- p± ffl co m kh • ff it ^ mu » *i m x & z> . 

[ 0 0 3 1 ] 

± vmj±co if *, fe A^-^ Sr @5£ L II Ltili^fc*, ffi*$rGm*KIM*P-*-5 

: i i: i o X t , St ffl co ffij ffll (4 TT -C fo S «, 

±IEcO*ftSr^fc1-^^T?, WA.tf«»«*ffift«JB*d-*l 0lcJ;i;|S4$-ti:^cO^f() 
ft v> ^ ^ ^ b 75 1 ft -o fc 0 - co # ^ tr ffl 1 7 in ^ i" 0 

fi*ftc»Ltt), * 5 a » js sb m # ft -r 5 . r <o a # s m * t4 , s n « ee . y^/n 

j£MBi«©«H^ /^S, »*©aK.3B*» *A tt ft X \c fjfe # -f 5 ffl t? S 0 *5yX/i/ 
SKHEHtLwfci-C, S«-3£wJi««««roHIS»4rPli 7 cofi, f2cn x 5 t- £ Ik * 
f5t; f < f ceo A » q± ffl M J* ^ h f > f ceo n± ffl ^1 m m 1$, ^ k # 5 tz #> iz . st ffl M W W 
f I ir ft S o 
[ 0 0 3 2 ] 

Hi 8l:*t±9t, OFFBf IC t ?gE ^ \c !4 0N^ t p] p fi ffi © ffi f j ® # ^ SB $ tl 5 C t 
> « * B id L / X ;u co ffi * Sr US ifc -f 5 St) ir 5 oT^i, 

W±5E-<fcJ;9ir, /'X^SKMEiL, IEV, HSftf, z. n n * <- fi - <r> 

-oSrSEfb£*ar£-?f. on/offajij « ^> B j -He -c *» 5 „ 

[ 0 0 3 3 ] 

Bl 1 9 (4 , ^5gg)3©*»©i^Jilc:fcMtSiH:fflS^«JE©^il5lfttSffttSr^Lfc0t , fc5 o 
r co M t (4 s PifflMflsfcLT^y-rfbtiSc ( « ) M©^±y^-^hSr>td^fco fitrtv^ 

fc/X/ni*7^it\ / x ^ fi (4 ^ 2 M m -e fo 5 „ *e b ;g © £ m m, ff sr 51 fin l r < k 

, ||]2 0HzOM$|tli, peak to peak"?; 5 3 OVlST'fcofc Hi: ffl BB m BE ^ , 

Ji ifi © © ft » !' ft ^ ±M L -t ^ < „ r co fc a> , r <o fiSJ co $ £ , fc t x i4' l=|J jd l: BE Sr 6 0 0 
VTJ-SiLt, M & tk Sr 1 0 0 Hz/j-Mb lkHzl' $L it $ 5 £ , St ffl N) 1 RE IK Sr ffi 51 5 
» {c nl: ffl t5S on^ M^h OFFft I'n « DSx5 : 5« SP » K © 3E M »* 4 5 «l: 
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tH M '0 tf< W it X h 5 o - © H# > * H © SI ^ 3g * £ it & L fc if -fr , SI JJP « E © ± * I: J; 5 »J 
W , i-ftb^HsHttlffl^^fctfc^-C. flftJIfcga^sUinSMJSfctefcKft, * * it * © 
th tU f? IB B# ft t* K , A&4W*S*?i s #e.n5i^5If ft $4 * /5 s 9! ^ t ft o fc „ ~ © 
i ? ft Jl $ « J6 £ tt i* , «£*©ir*t|«Ii-5«FW)C«:, BP *> * IS * t W « L T ^ 3 t * 

1*20] 

a 

(20) 

r : m « iffi f D B$ Pel , e : sft & © S§ S Sp , a :Stft:©>*®^T*£>So i«i J6 ^ ft S 

fc * tr 14 , fls © S * £ T if 5 r t , SflcoSi* *)t i t )J'#»-?*5. * fc - 
JjtSifttlKftLfcSS, ftKSiLfcSI5;55 i- nl: ft "C £ S fc ft i- . Br £ ft 
'l4S«fflB#i:gfe hfffltfniaia « • * ft/Mb 3 - t # **ffi1tttf 

Sijtwa* ft # i*i ± l fc 0 

[ 0 0 3 4 ] 

m 2 0 * £ <o H JS © j% m tr & 5 n± ffi BS « E © ^ A- * W ft i¥ tt & ^ L fc „ / X /W4 

# 7 * S'i t? , ;X/^i»6nmt, irf£ & t l r (± ^ y ft bS; ( t* ) Sroifit;^-^ h 

£ ffl V> „ m A * 4r ffl ^ , /^vxlllil OHzfffofc. 1± 5 > ^ ^ * *H & 5mse 

t p± tu m m e © it ip tss m. * (' ft * . - © i 1 1> h , mi- ; * h nmrnftm z 

tfjfo 5nsecf h 5 ~ i ft t> 5 „ p± fcti © j£ «: 4r * ft 5 fc ft (± . iift iS ft , 

ws ^ m * * i& < -f s r t # t ® X- h % „ 

[ 0 0 3 5 ] 

( 0 Bg £ B ©RS±, 

yX/njfea©^ u -^y^co^tii, / x iu i t n £ ffi Ad f 5 i * t , s tg 1 3 
i / X /H % ffi i * S m is * , Bft(tLfcS«^i«i 3K:tt)oit5*S^, S « l 
3fcgttSt5;tt\ yX;n & m & l 3 PpI <d t> -f ^ ft Ht t' ft < * is * . * * *U ffl + 3 

* fc , Sr^flE(cSUs.^iWf*l-i f ^ ^ ^ i f*3 ~- » Wk * 'P * % ±* 
t 5 : t IU ? , ft^Jco/X;b©i£*i9^Flii-tr#S 0 4 % P|J ^ ii 1- IS * o fc « ^ , 

Sbi:, ISi 3±i;lTLfcglt;^;n ^iit, [si p* t m A * tt u- «f * An i- a 

r. t t & -e s> 5 «, 

w m -f s i§ sis © a s i- i o x *, ^ ^ tc it e x. ft ^ ^ , — eij . is m e , 

m . i i (4* * v v ft t' 

Sfc, fKi^SJ:^:, f E « P|i In * S t L t SSIS Irffl r t t > /X/^jmS 
iRfca#aJ**4it«&«tt*:(fioi HC- il ir »H©#SttJi<* L < ^ft 5 fc 14 
, »«0¥*9«JA J: *) t>*«ia*J©iRa t » » W iB JM © iR iff Sr S 1- "± W 1" a 

■11 tt , /^^i**lftt5itt, a I* © B# PnT 3E jt & ft /> ft L , J5 ffl Pnl S S L fc et ffl «F 

tt tfi m n x * /-c . 

[ 0 0 3 6] 

(ffiHfettPS) 

X-Y-Z^ x - ± , * ffi * ^ y - l 4 4 ga tt L , JKSiaw^BSrtSf^i-Srtas^ffl 

m X h 5 7is , mtifeti H T , m x- Y-z x 7- - i> ± t J X >v l JIEItSli *> "I H 

/ X iv - S S IW Si !4 , {u: H^fSSSttSrfflV'-Xii^ ftSg^iJ'PSi"5 0 
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1 0 0 3 7 ] 

( * * ■* V £ SO 

fitJts©?*****^;^-?!*, iSttLfc)H*^Eai-5^{c, sfP ft EWg©^ & at 

ta * a ft a \c t <o mm ft t ? n -c u * 5 ^ - * t> as - "j 5 % <. - © fc * . * * ft © ^ m 

7 * ? * * \ y Bf It > = V tf a - -? H ffi ± T *fr IS i- fffi H ft Fif % » T- # 5 £ 5 ft *f fc 

it HI * t & sj » y 7 h &.ffl fc o * fc , s< ? h * * * > o ma t ; ? I ^ 7 - # 7 7 

[ 0 0 3 8 ] 

(*K35W*tSi©ffii|fP) 

ft n « » » t- (fig y {b $ © -y j - * h ft ir * , ^ 
^fftintst, *m ? F«g*ttc<t')t;iifffl^?-^^in> a » ft la is © 

= fcSPtSr*-*-. PIfllo|i8Jitttt©*«S:fflv^S»#t?taril"raiHilT»*) 

5 „ 

~ '5 L fc ^ « £ 0 ® + 5 ± » , Htlf, 7 7|y7XY^».ft?n|fIi^w^-^«ffl 
U fc 40= a £ fr V » , SSil:T'*a*t, W ?K ft if © £ * Sr -? - v = v ^ "T 5 * ft 86 
teff-frtix ^ 3 „ 

L *» L , i © # Sc TM± tu o t SIS h I' *9 - > --- > ^ 4&Bft *> s & I? ft ^ s *oi><J)| 
ffi HI S# ff0 fife * £ T? h 5 -Y v * i> = 7 h © * y f M'4i>LW*;i\ 

-# < 7s tf > rt - h l , £ \ta 5k © IS £ M + 3 r t T* t£ 5S © H H * A? * "t 5 ~ t & M. ^ fc* L 

fc„ pvph:, ztis wo- ; x b omm^tt imffi) m -c & a a* , pi n* t / 
-^bo*«;ic*tLt3-f^>!c*b^r»tt'T:'b*)5. * © fc * , t/^-^hi^^/i 
7 h l fc i t ^ * # & ■ (* is i> r y - x h co m m it a m * w e © pvpjs & s £ l , *- 

illitlti£i^f t»itSSftt§„ t;^-^ Ml, w y * f J v V m t » 2oo°c t? 
«I ^ i tf L . ft Klft i L t (t ffl t* t 3 i 3 C i 5 ^ , 4* «U * 

ttw»illcJ:SaiB5fcJt*feKJ:*i«» i © to » H ± o T « # Sr S it -f , 

M:^L ( -T ft to t, « « « * tt ic ^ L ) »a?*«r»H?-*-c£ttft^. 
[ 0 0 3 9 ] 

^2 i (4 , * ?e © n ffi w m » s ® a us sft * v 1 v v m n i- j; s s » *b k 7 h ^ it m 

Sr /T< L fc t © -C 5 0 HI 14 , ^ ^ ^ SI ft * <D * m W. Sr iv U => > S IS ± i= IS *1J $ * It t> © "C 
, 3,umP B l|iS-t?, 9? Ltfc5„ H2 1COTSI5I4, |b] - x ^ - ;U f CO , ^#^coffiii*^ 
L fc t, <D T -5 7)< , I 1 0 lOOjj m > /MiMMOdm-?*)!), ljimKTtifcti 

a *b © k y f * a m e l < 1a m $ * s - t -r t? fc „ u KyM i« n ^ ^ ^ 

S © @f t> ^ ?b ti 5 a« . ijxfi^S»:»{cffli''-CV>5x-r-i?©^7^7 y -> * ^ © 9. * 

w ft « m ft # l fc t © -e ^ s . *«*KJ:!!i^asna«*fttie»iHi-c*>sfcftt, 

y?!;«^5il»lSia £5/)!, K«li#W-f5i:»IBWfcSR«L. tt W H: » IW ft K 
*0»fcHJ^*^S. iCtOftiiftliflejfcftlSiaottliU^iijtft+dmO 

^ » l < s < ft « fc ft -e fo 5 c fcr3i'/*s;ft^*)H^fcffi3l5ftW-ef±» * » fl fa ^ © a 

K«xh©3K)*H:WlfTf, 4fc|#«t tS^fcfcfc, # * t L r -f ft X 1S ± !Jl % tK tt N Bt 
ftcO = > ^ iSff fc>frlX 5 , (fi'ilTLif, H. Shiringhaus ct. al., Science, V 

o1.290, 15 December (2000) , 2 I 23-2 I 26) i CO Jf ?i X' (± , ^ it *0: ft & S ft ft , ISt 

tt^PP*^ Wtfe b << y V V ^ v \~ .*A©fU^^tlft btir Lt ^Mft hZft 

, * IS ja v>t 4> r © J: 5 ft * ft 4r Bi "5 A *i -5 r i X , $&l'&g»Jt©[n]±SrS15r 

[ 0 0 4 0 ] 

HI 2 2 6, *«WO*«©J»l!^«5llS#«l«*s?*y h 8 g K J; S IE » ^ ^ - > © ffi Pi 
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WNLttOTfti, «HT, ftiS4S«ttl«?fi5 tf y 7 7 a: ~- U > fcT 

(PPV) ©^T&!l4lg#ftXfc « , MEH-PPV4rffl^fc. * *g (4 ft 3 „ m X 1 0 u m HQ Pi X 
ilLT^S. J¥ $ J4ft300nraXfc Z „ 
[ 0 0 4 1 ] 

t*I 2 3 14, * * 93 © * JS © 3^ *6 t « 5 jKS # «l Jfc * 31 y h ft IS fc 4 5 <fe A *EJ « tfc =f- © E IS 
^° y- - ^ ff£ $ M £ L fc fc © X fc 3 =, « « , & JS « S ft ^ : A^vfe 

JiJtK) X, HM5i43. 5*z m-ei. 5^ mPnlH X JS H L, X V 1 S , -f / ^ - * 1- 14 , & & *Sc n m © ?S 

, a*Sr^L±*fSii^«S^JRwi«/SJ:"3ai*»liffiv^a)S-(»«6*S#iBr*. » H ft » 

ft 2oo°c fc x m a * m l m © 'm m *<t - > * w, is l , a » 4 * a r± * * b l fc . 

[ 0 0 4 2 ] 

■f Ja J: r>* -t © M ib ft ft e, w fc ft IK il ?J #1 * ^ l fc fc © x & s „ *-^yt/fa-y« Mt 
fc # ft £ * fc fc © x 5 o ii # & a «• -a tf ^ «s w 7L tf m 2 is it m © jg « t£ a h m m fc m ± 

5 0 ttlii Ky h M (4 ft 20 a «f 75 u mPal PM X ffi H L X ^ 5 „ ffi W ft T ± f- V y s ^ j§ ft ** 

* -e- 5i as f x & & is -a- , m % sti # s %< ft i- * - > y i- - -J * ± f« ^ * fc „ r e> 

Lfct/f l± , K -f ft (il 14 © A $ * * ^ L r ffi m ik LU 5!i y-" -Y ^/i--Otf 

[ 0 0 4 3 ] 

x *? J; XI -t co ff IE ft © * - v > ^ M ^ TP L fc t © T- 5 „ ^ j« 1-4 , 2 - V * ~y 5> 
J — (2-methoxyethanol) tJ)5. K 7 H tt 50 )j mt 100 ji mffl It* il L t 1/' 5 . ilft 

ft % a © 3i a = ^ /v- - ft a % m m t a - i (' i 9 . a © 4 5 ft s ft « # * ^ ^ 5 ^ t 

jisnr^-T?, rn*«^t, r^f ^x-^-, ^^y-r^^ftiftjSffl-t-sri^Bi^ 
-e fc 5 o 

[ 0 0 4 4 ] 

@ 2 6 [4, *|gB^<75^tfew^#J^#5^a^»fEft^^ y h £ fi J: * & # T « fli E In] ft 0» 
4r^Lfctw-r?Jb5„ »IiLT, ft ^ ft ft * € ffi # ^ t? fc * , * y /<7 7 s--. 1/ y if 
(PPV) ©T5I)tttP^ft-C-fc 5 . MEH-PPV.«rfflb>fc 0 iBl±3Mtffflf LTV>S, J? 
4 I4ft300nrar"fc 5 a ¥ X 14 {I S?S « ft fc 4 S fc © "C % ^ n x = a ;b fc 4 M % L fc fc © 
t\ t £ 1- 5 ^ ^ - -y fc Sf ft o ^ -C ^ 3 © (4 , ^ =?■ ftm © ^- [to fc fici IhI L X ^ 5 d i ^ 
Lt^5 0 llttWIHt, r©l5^», P3HT, R0-PPV, tf JJ u>^*ft^^tt 

ffl W *fe x fc 5 . 4 fc , r ji e, © * ffi tt ffl ^ -f - © (W HZ ft fc ^ ^ r fc in « fc ffi iqj {t: pi m x fc 5 
„ ^ <n 4 -5 ft^ 9 - >- > ^ $ tLfc*-«^^[4, m-f-K-f-^, ^TtftE«l, TfcSriSSgft 

if t bxttfflwtgxfcs 0 

[ 0 0 4 5 ] 

12 7 (4 , ft « m © ^ ffi © % fc 5 m a nn ft ^ = y h « m fc 4 5 s; # ^ *s 4 w * © iw 

W ft © ffi K I*] AS * #J * 5% L fc fc © X fc § „ H 2 7 (a) fc TP -t 4 5 fc , ft ^ » y h W ft fc 4 
5«ft«iU4, ^Sfc/^$V^fc*fc, 3Lh\zM#ft&Z «9 , gI!:«»U 

^tc®W (C©#^i4, ^ffitta^^-) fa**LHft:+5. ^ * y h »ftft fc 4 19 JgfiE $ n 
5SBt*a»«tt, V X^©^»i fc(#v^#fjj-r s . i©KS, HSS*Slc*j It 5 S^ft K 7 y =¥ 
( » ffi m ffi Sb ft ) fc 4 "9 . ffi ^ © ffi 12 IrI ^ # iffl L fc . t£ 5)5 r © 4 0 ft ffi IB IrI 
<fc 14 s fc o tf k 5 f y 9 fc 4 5 * & ^ t 6 il X & "K JB 0f ft fc IS |fa S 5 r t ft if .14 * L 
< H if X fc o fc 0 4 fc , il 2 7 ( b ) {4 N ^>^y=yhRlg||fcJ;!J«l*irSrJBj«L, ft 
l/^tiSJly x y H#$iiaoT, it ffi * Sr Si ffl L £ |6i S -Br fc if -ft © M ^ L X 
i. ffiffO ^-S-fc^S^fc^Mftfc^iX^B^^f+tf / 3C^4raSfcEI^4:i-5 r t X, ^ 7 ■ ^ 
ft J* fk L Ai ft i- 6 r i ft W 6 fc 4 o fc o meh-ppv tp-*f^tli>tSjltJ: 

t) 3b * d< H A» * & *i fc . 

[ 0 0 4 6 ] 



(23) 



JP 2004-165587 A 2004. 6. 10 



i2 8ii, * % w © % m © m m i~ » a mw m m <$ v =. ? t-sfiasy-ynr^v 

^Sr^Lfcfcot?*)*. 0 2 7 -eai^fc i * !4* ffi # 7- - > ft i' © ± & > 

KB « Uti « * ^ * -y h g B * ffl ^ X , i£ & R± tti L ft ^ 7 * * * 2E L, ffi IS ffl « £ # 9b $ 

■f S t , & fl? fi © 5* v in J: t> , * *£ ft i" ^ ffi ffl J$ t ^ It ii tr r £ li: 4 <Q , ; X/KOS 

-y / A> V h 5 ^ !4 V — > D 7-M=^^iHi©a*ia51>nf, Hfifrnf &t 
(4 f \ in 4 o X $ # W lc * » S S a< , * 0ij !4 t> = 7 hSEttlcioX 615 # ft'j 

■B: 5 t « T? fc a „ Jt S ± W U # 5 A ^ s * * ft #1t x *> 5 „ 
[ 0 0 4 7] 

0 2 9lt ^S^WSttWfltflSiijllfr^^y hggtiSv^^ nt'-Xvr. 10 
f =. V - i/ g y?rSLfct>0ffe5. * ^ ?K © ffl ft if K & v^ X &j FJf W i~ * #5$ |g f 3 J# fr 

«c h -& ffiu w l x m r £ * 5 r t x- , *s y * tr - X ft if © v ^ ^ a tr - X © $ ft frj w ^ °r t£ 
•?*>*. 

[ 0 0 4 8] 

(ffl*«e«#^*5' f-Si© & ffl M ) 

# * ^ w <d m m © m m i' « a m ft *i it ft ? y m r © i& m m i- ^ ^ x & m -r a „ 

[ T * 7" ^ X * y tr >- ] 
® 3 0 (4 , 7^f r/^y^>"^Stl:o^T*Lfct0X\ / X;H »S«1 3 KM ^ 20 
titttRfL, ;X/n*ESi 3i:*fL«iS*5. i oNf©? y ^ v^it^lt, T 
^ f- a I - ^ ft ^ t J: 5 ^Uj^ic^T t o / */n*S*i 3i:MLtS»H5:K-ft 
4# 4:/^-y=^ii B ; fu t ft a „ 

& 6> i- . :o*it n # is w ft z tit, mmzmm. m # v tr - ^ 7 * ; - a- © = ^ 
/ - /v m m % ft « l fc # ^ , m is 1 3 t ; t w e $ » » ft i; ?i * ji & jp r 5 
t , / xyvrt x-mm u / x/i. 1 60 31 # ±ff f4i v - . iLto-mmffiMfcztiZo 

[ 0 0 4 9 ] 

Bl 3 1 ti , 7 ^ r -f 7* ? y f y ^gfia 5 4ftiffif/Si S-S L fc t O t 5 o ^ « i 
Lt, ?K U f jv 7 x. ; - /u (pvp) mai^/'— /U-^*S4rffli/ifc„ ' © M © S ^ . 
7t*ii«4, t#2^i m@©PHift-e^ ^^ 300 m m. jS L. tl * 25 M m X 75 ,u ra© » 7- 30 
KB*] S-ti-a r Mcj*3b Lfc. - 5 LXJT^^n./cS:ft:«S^I4, * fc flf JIB <f 1! Bt *3 
Lftii LXH^iiia!), «*(Ottl««i«iJ3bDT.-ef±|gS^)iL3» s ofc»ai»ifi#: 

[ 0 0 5 0 ] 

|3 2ti, t?3>^^ h/D y Hli;oi>t? Lttfflt, iif - . »^*tt*7!i- 

iftffly X/H ttlftl 3 tMLiiltffiS^JiSiS, r © -b * =t > ^ ^ F7y > 

t *5 T 14 , / X A 1 £ % 4g 1 3 \C *t L f4 ft K E II L fc 5 > / X^ 1 tSar 9 0 ° * if T 

*m# u> mmzvuM-rz, t , *^7^ i-*mv^fc*^. Kfi i 3 t y x 

;p 1 © r B T tc fi < » a ts \Z 4 o x , ;X^i#Sffii 3Cgttt5. r © b# , y X A, 1 © 40 
^*BfSS©^f$xS-!Si3±---©7 , yvh^ s fr^tL5 i> ;:©#£-, ItAI^S^T? 

fe 5 ^ , m. % Jj * , * - * - , t° a: y ft ^ 4 5 r * 7- y ft yj it t # i e, 5 „ 
/^^iEKAf, * x tr 7 y - 14 m m * m ft u * « k s 154 1 a , r © b# * + f 5 y - 

9t Si © 7 X ;v l SB ic 14 , S ^ ft X 5 „ g«*f (i / X/n iS«l 3 i» RS] ic flft < -=& Ifll 
^ * !r 4 >9 , liSttlSl 3±-.i^ttS„ : fflfif |c / X/H »o| n»l S tiS. 
/ X/n li^fi 1 3 \c m K :Z ft L X g M -f 5 ^ , jf g g M -f § it X (4 ft ^ ( r © ^ tl * 
SU f-b ; 3>^7 h7!) y hi M^o ) © X , y X ;v 1 ^ m ft 1" 5 r. t (4 ft t\, 
[ 0 0 5 1] 

* £ Pj! © jK 4 y h * # m -t 5 t T © t *J 9 X h 5 . 

1, ffi*Sfi*Si5l5!'f V7-7X7 hl±< y" X.^{* FP^Pf 5ffiJ± t , yX/u-£ffiW (4 50 
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fc i± . y x ^ - a- m « ffi w ) oiitioTt.tfciiisttfciot. * ffi * a? ie ft a< 

)fic4****#tr**. * 3§ W tt * lx Si. T © J */ufE;4«*j-*T»*5. 
2, tiGjfeS'r > ^ v 5 ^ y h "Cii, 1000VJ^T©HWj'i;EEt±ll L^o fc = 

3 , [5 £\ ^X/uftiBWC©*»**S!)Jlt^*^ri«r*(lffl + 5. (« ti ft , 
{fi: m EE ft ) 

4 , {SIS / f n y y ^ ^ > ^ #f < 4 5 ; i fef'Jffl t 5. ( « 3ffl ft ) 

5 , «JMcJ:5 5!lll3S$r*i])H1-5. ( ft * ffi <S ) 

6 , ill * *r f U ffl -f S . (ISttKS, lilift) 

8, f tKi S ^ © i§t fn S: ftJ J# 1~ -o <= (ftBffi£©f*li:, ttttfls) 

9, iu^D^.yr^/ai*f«flt5. ( »± tti 7J © ft ± ) 
[ 0 0 5 2 ] 

[ * W 3ft * ] 

* * Mfc J: *b tf . £JlT©3»***-f*. 

( l ) {£*ffWV*3?x? h Bsl ji T? fc -o fc , it»;X/Ka5M»Fy!-iO 

^ # # *T it i * -5 . 

( 2 ) fg © > * 1 j/ b 1? i± ffl if -c? fc o , ffit #ffl iil i& ft i: £ 5* It S © IrI ± © PT ^ 
( 3 ) f *n»f >^ v^- 7 h^STttilt&ofc, IE id S EE © ffi T * W\ 6 - 

( 4 ) mshnmtf&^z k k * *«&«jg©fc», tie * © # « k ?i si ■< > # v = y b t* « 

( 5 ) ^/7^a«i*ir<o«si»tt*«©tt)iif«ri6i:fts. 

( 6 ) *nsi*«*«'< itiSpriteiJis. 

(7) #*0>#tt!#aiSU i?* y F*Jtf l±IL*>ofc, ffi * SJH* « fl£ fl* tt ffl "TAB fc 

( 8 ) /■< ;i/ * «5 , iff.^f xS^ifFy ff ^X^'liSr ii^if 

( 9 ) SSIltSiiCJ:^ / * ;i/ IS 4 »5 ifi » >> L , 5ft £ »h ffli^ItSi 5 (c ft 5 

(10) ftiRi&iv^t, tttti^^^wtiSfWcWttteftig^i-art-T?. st m atfls 

© » $ © ffl 'X »j & S 'hft t S <, 

(11) J; 5 s «8ttt£ft-iT?«3tlfffliil4rt'JWkt 5 ; i i'^tt, * #- 
ft Jt © ft ± k . et m W «P it # ig * f 5 . 

(12) SSj««u;«:*IIfflf*-i:tJ: | 3, S*±T»©KyN©i£i4«"3, (" C * * Z © £ * 
% & /h itt«:i t-n. 

(l 3 ) JS m £ li t ± 5 0n/0f fftfij »CJ:M>f ^^#tti«fl±t5. 
(14) « m J X" ;u Si ffl f 5 i k V s mjJi0»J HP* 

(l 5 ) tEfc^-o^s^y h*S;-cf±ffl«Tf*>ofc, j? II © tg $ as bi fig fc * « „ 

(i e ) it » * © ib it* & if , m'&wmcDM&tf »tm k ft z> o 

(1 7) y->^^H^J:5jS«1'^<«*©S«asTf§5o 

(i 8 ) v- y * tr - * <e i* tt 't aft * » ^ v F y y V * im i + z . 

(i 9 ) ft«©EitKJ;«*-#v^/'f L *-y«©SS±^©J91)3fftij4;^ijl^-et*. 

(20) fls « it © B bjc ^ -e ft 5 0 

(21) S « * ffi © ft if ^ # # k ft 6 , 

[Hi] & * © Sf» * 5& 51 M Y > ^ 3i j/ h ^ St © % x. 1JX°& 5 . * M if ft: 73 ^ M ft * % ^ 

I pq 2 ] '&mmffi<oj ^? a* v v & w © as w- * i- s <j ^ r ft- s l it , ut w k & « 

# % S. & , /^^IltSL/ILfc^t'feJ, 
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© -e h -5 , 

^ ff ^ *S & 71* L it t> © "t* 3 0 

I [a 5 ] * is id co m m © m si t l t , at w e ;j © / x ^ ft ft # & © ^ r /hi- ss ^ * & ^ l 

t> cci X s h s „ 

[06] # -52 W « 3? m © % m t L X , 5± i±S |ig # * IE co y * ^ ft ft ft ft co -t x ^ ft If SS * £ 
^Ufcticoxfe-So 

' [ted 7 ] {JSili Jfi Si © un ic « < ft** i / x * - K « m mm © fti M «r * L fc ©r-fo 

[19] * .£ Bj] © * Mi © ff? m © - $J i L T © jg j» *1 a * i> * v b & IS © ffil 1 ffi PSr ffi 0 £ ^ L 
fc t © X & « . 

[hi o ] * ^ w © fit © * m © ffj og © - m t LT«gtasfri?^y h m m © «i s w s 0 

«-^Lfct©-e'#)5 0 

[HI 1 ] * H © m ffl © fi* SI & 5 It cti $ m JI © / X /u ft ft # tt £ ^ L t © T' <fc 
5 o 

[11 2 ] # £ Bfl © * J& © J15 SI 1- *3 it 5 Ffl K y b ft © F-P fip m )± ft # tt £ ^ L fc t, © t? * 
5 . 

[Hi 3 ] *KM©*lt©J»lB!IH:*3»t Sfft-- K y Nft©/ X /u ft ft ft'ft © If M fc * L fc t> 20 
© T* 5 o 

[mi 4 ] w <?> %m <» mm <n mmmmfc v ± y b m m i- & rt s se « - « j± © is # j; 

[ N l 5 ] ^*W©*jft©^ili©IB*»iafr^*yHI6ElcfeJt5ElilliiJ»Ki*iW* 
[Hi 6 ] ^ 32 W © X- * © ^ SI !- *5 ft 6 ttt tU IS A^r « E © J X - S fa Pnl SF. « ft # '14 ^ U 

fc isd-e h 5 . 

[ni 7 1 * i6 iw © * Mi © $ si © m m m m * s? ^ - y h g (c *s a e k - ji & © m # k 



[ El 


i 


8 ] 


* g © gijfc .© & si © @tt m it * ^ y h.m m *j ft 5 * ?s m f. 0j » 


^ ^ - >. 




LfcE 






[ W\ 


l 


9 ] 






I® 


2 


O ] 


IS K © * Ml © 3& SI 1' *s (t 5 n± m M «? BE © ^° ^ ^ H ft # tt * L ± 




i m 


2 


1 I 


mWffl b" v b B WL m * L tc 121 -e *> 5 0 




im 


2 


2 ] 


ia « - > © ffl la m & * L fc 0 -e 2> „ 




i m 


2 


3 1 
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